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from the coal, in flues which surround the oven, the air required for combustion being furnished from the outside; and this with or without regeneration, the method of preheating the air, or the adoption of regenerators, being determined by the demand, if any, for surplus gas to be used for other purposes; If regenerators are used, the surplus gas usually amounts to from 40 to 60 per cent, of the total gas evolved from the coal.
BELDENTI states that In all systems, the principal object to be achieved is a uniform heating of the oven, and the builders of the various systems, wrhether with vertical or horizontal flues, all claim to obtain this uniform heating by means of their own particular methods of regulating the burning of the gas. Uniform heating results in a uniform coke throughout the entire charge, and it also reduces the period of carbonization; on the contrary, uneven heating of the oven causes a more rapid coking of the coal at the points of higher heat, thus making a non-uniform product, besides increasing the time of carbonization and thus reducing the maximum output per oven per unit of time, even though it may not reduce the actual yield of coke from the coal charged.
In the by-product oven the coking process proceeds from the sides of the oven to the middle, and a marked line of cleavage, Fig. 81,1 should appear down the center of the entire charge, the coke produced having a short, blocky structure, as distinguished from the long columnar structure of coke produced In the bee-hive oven, Fig. 82,l in which coking proceeds from the top downward.
BELDEN further states that
"Since no fixed carbon is burned during the process of by-product coking, and since in this process conditions are more favorable for the breaking up of the heavier hydrocarbons, with subsequent deposition of carbon on and through the coke, the yield from any coal in by-product ovens is higher than the yield from the same coal In bee-hive ovens. The percentage of impurities is reduced in proportion to the increased yield. Statistics collected by the U. S. Geological Survey give the average yield of by-product ovens as 75.1 per cent., compared with 64.7 per cent, for bee-hive ovens."                                                            *
The by-product yield is usually due to operating conditions, and it is possible for the operator to sacrifice the quantity of his coke in order to secure a better quality as well as an Increased yield of by-products and of gas, or conversely, he can sacrifice the latter for the former; in this manner the operation of the ovens
1 Tech. Paper 50, Bureau of Mines  Metallurgical Coke, A. W. BELDEN. 20